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ABSTRACT 

This report presents findings from a national survey 
conducted through the National Center for Education Statistics/ 
(NCES) Fast Response Survey System (FRSS) on the availability of 
interactive computers^ for instructional purposes in public elementary 
and secondary schools. Following an introduction which outlines the 
background of and rationale for the survey, findings are presented t>n 
nine major topics: (1) the number and location of computers available 
for student use, (2) the 1 uses of computers in instruction, (3) the 
uses of computers in -relation to school district characteristics, (4) 
computer uses per school district, (5) the number of school districts 
employing computers in instruction, (6) stu3*tent access to computers, 
(7) the number of schools with computers, (8) methods for improving 
computer-based instruction, and (9) critical needs for the initiation 
of computer-based instruction programs by school districts. Five data 
tables, four charts, an appendix describing the Fast Response Survey 
System, and a\copy of the survey questionnaire accompany the text. 
(Author/JL) \ 1 
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HIGHLIGHTS 



%n estimated total of about 52,000 
computers were available^ for 
instructional use in the Nation's' 9 
pub lie school system in fall 19 80. 
Tv/o-fifths of these were terminals 
"v^i th access to remote computers, 
and three-fifths were microcom- 
puters. ^ v 

Almost one-half (4$ percent) of the 
Nation's school districts, enroll-* 
inq about 78 percent of all public 
school students, provided students 
wi th t access to computers for 
instructional purposes. In addi- 
tion, 18 percent of the districts 
without this instructional resource 
planned to acquire it within 3 
years. 

About One-fourth (26 percent) of 
all public schools had one or more , 
computers for instructional use. 

Computers were concentrated- in 
secondary schools. Almost three^ 
fourths of all microcomputers and 
terminals were located* in second- 
ary-level schools, and one-half of 
all secondary schools provided 
students with access to computers 
of some kind. 



Instruction in computer literacy 
was the most prevalent educational 
Qse, reported by 85 percent of the 
districts with computers. Other 
uses were learning enrichment (72 
percent of the districts), chal- 
lenge use for hiqh achievers (64 
percent), and remedial and com- 
pensatory education (45 percent). 

Two means of improving computer- 
base-d instruction were used or 
planned by about 70 percent of the 
districts providing computer access 
or planninq such' access t in- 
service teacher training and 
establishment of a group to select 
computer programs and material. 

In-service teacher training was 
viewed as critical to the initia- 
tion or expansion of computer-based 
instruction by 47 percent of all 
districts. Other critical needs 
included a qreater range of 
instructional computer programs (4V 
percent) , assistance in planninq a 
computer-based instruction proqram 
(35 percent) , and technical assist- 
ance to support program operations 
( 29 percent ) . 



Note.- 



•In this study, computers were defined as interactive computer un its--mi cro- 
computers or terminals connected to central processors—used by students for 
instructional purposes. 
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FOREWORD 



Recent advances in educational technology have enabled schools to purchase 
relatively inexpensive microcomputers. These compact but powerful computers expand 
the opportunities for computer-based education, formerly available only through 
terminals connected to central computers. 

This report presents findinqs of a nbtional sur-vey conducted by the National 
Center f6r Educat ion' Stat istics {NOES) on the availability of interactive computers 
• for instructional purposes and their use by students. The survey was conducted 
throuqh NOES' s f*ast Re sponse 'Survey System {FRSS), established to quickly collect 
issue-oriented data on emerqinq educational developments. 

It is hoped that this report, the twelfth in the FRSS series, will he useful 
\o public education authorities, as well as to concerned individuals and organiza- 
tions in the private sector. 




Marie D. Eldndq* 
Administrator 
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INTRODUCTION 



The use of interactive computers 
for instructional purposes has increased 
considerably since the late 1970*8 with 
advancing electronic technology* Com- 
puter-based education has been available 
to students since the mid-sixties 
throuqh terminals connected to central 
processinq units. Current developments 
in microminiaturization that result in 
sharply declining costs are expected 
to have a dramatic effect on increasing 
school use. 

In 19 7 2 , mi c coprocessors (or " mir- 
acle chips*') became widely available. 
Fmbedded on these flat chips, only about 
one-fourth of an inch square, are Larqe 
Scale Inteqrated (LSI) circuits that are 
equivalent to about 50,000 or more tran- 
sistors. 1/ Microprocessors ( 'have the 
computing capacity of the centra] 
processinq units of the computers of 2 r > 
years ago. At first, enthusiastic com- 
puter hobby ists -used these versatile and 
powerful microprocessors to assemble 
"personal computers." In 1977, however, 
microcomputers were introduced conm<*r , 
cially. Aqqressive marketing and the 
instructional potential of the sophisti- 
cated, relatively low-priced micro com- ' 
puters encouraged Schools to acquire 
them. 

Today's microcomputer usually com- 
prises a t ypewr i tcr-1 ike keyboard, a 
TV- like screen, logic and internal 

memory, and at least one input-output" 

device for star age and retrieval of pro- 
grams and data. Lake terminals, the 
self-contained microcomputers provide 
interactive capability, that is, immedi- 
ate machine response to direct user 
contact. • 

The growing presence of interactive' 
computers in the schools has created a 
need' for planning information about the 
extent and nature of their use for 



instructional purposes. At the request 
of the Assistant Secretary for Educa- 
tional Research and Improvement , t he 
National Center for Education Statistics 
conducted a survey of school districts 
to obtain the followmq information in 
support of the Secretary's technoioqy 
i n i t i a 1 1 v e : 

•~ Availability to students of 
interactive computers ,for 
instructional purposes: num- 
ber of termi nals and^rni crocom- 
puters; number of districts 
and, schools providing such 
access 

• Instruct ipnal uses of these 
computers 

• Me t\h*od s to facilitate or 
improve computer instruction 

r ' 

• Meeds considered critical to 
the expansion or initiation of 
an education proaram involving 
student use of interactive 
computers. 

School districts were requested to 
report only those Computers that were 
used interactively by students for 
instructional purposes. Excluded from 
the scope^of the survey, therefore, were 
computers used bv districts for admm- 
i s t r a t i v e tanks, vocational data 
processing courses, and computer-managed 
i n s t r u c 1 1 o n t hat did not eh t a i 1 inter- 
active u s « v by s t ud e>n t s . 

The Reader is cautioned rhat, as 
with all/fiurvoyfl based on sampled, the 
finding| are subject to sampling errors 
that usually are- larger for estimates 
of smala quantities. The methodoloqy 
of the/survey is described in appendix 
l t aryi the survey questionnaire is pre- 
^^TeTTred in appendix II. 



1/ i/mgsdon , Tom, 
Conn roversy , 
Science Press, 



nomguters^ and Social 
Chapter^r* Computer 
Inc., 19 B0. 
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SURVEY FINDINGS 



Number and Location of Computers Avail- 
able Cor Instructional Use 1/ t 



According to school district esti- 
mates, a total of 52,251 computers were 
available to students for instructional 
use in fall 1980 (table 1). In the few 
years they have been on^the market* 
microcomputers have come to outnumber 
the more traditional terminals. About 
three-fifths (59 percent) of the avaU^ 
a^ble computers were microcomputers r a,nd 
two-fifths (41 percent) 



w»rr terminals? 



.Almost three- four ths (73 percent) 
of all computers were located In second- 
ar.y schools'. One-fourth (24 percent) 
were available at the elementary level 
and 5 percent at the combined and spe- 
cial level. 2/ The distribution pattern 
o,f microcomputers was similar to that 
of terminals a c r o »\s all levels r of 
i net ruct ion . 



The distribution of microcomputers 
showed little variation by district 
enrollment size.- About one-third of 
the mi crocomputers were located in each 
of the three district size classes-* 
small (fewer than 2,500 students) r medi- 
um (between 2 r 500 and 9,999 students) , 
and large (10,000 or more students). 
Terminals, however, t>nded to be concen- 
trated in the medium-sized and larqe 
districts (38 and 44 percent, respec- 
tively) rather than in small districts 
( 18 percent) . 

Over two-th i rds of the computers 
were located in* districts in two qeo*« 
qraphic reqions~~the Great Lakes and 
Plains (32 percent/) and the West and 
Southwest (37 percent). Only 10 percent 
were available in districts in thf 
Southeast. The reqional distribution 
of microcomputers was similar to that 
of termi nals . 



1/ The term "computers" refers to 
interactive computer unitfl--micro- 
computers or terminals connected to 
central prdceasors — used by stu- 
dents for instructional purposes. 

2/ School districts reported computer 
access by type p.f school according 
to their own classification of ele- 



mentary, secondary, and combined 
elementary and secondary or special 
types, such as special education 
or vocational education schools. 
This approach to collecting data 
by. level of instruction was neces- 
sitated by the great diversity of 
organizational structures among 
school districts. 
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Table 1.— Number of computers available for student use, by t/p^of computer, 
instructional level, and selected district characteristics: Unitfed 

States, fall 1980 



Inst ruction a J/l eve 1 
and district 
char acter isties 



All computers 



Number 



Pe rcenr 



Microcomputers 



Number 



" Percent 



Terminals 



Numbe r 



Percent 



Total..,.-.- 52, 2*51 100 JO, 71V 59 41 

(Percents below .nr* franM on thr- column total*;) 

* Tnta i 52,251 10.0 >U,115 100 ' 21,5 16 1UU 

Instruct umal level : 1/ * ^ O 

Enrollment size : 

WW( th»n i,S00 14, $04 ^ J0,MH [«, ' n'wju *,! 

Peqions 

North Atlantic 11.JI0 « ^f' 19 J'JJ? 

Great bakes and Plains... ; * f 'f/ 9 

Southeast.. *#0«U » < 7 1*7 H 

WW Sfirf SouthwMt 19,094 17 II, W !9 ' , " 

1, Numbers for instructional level r«.. not B»m in totals and. prints do not sum to 
10(1 MH-ause 80hk» computers were shared across levels. «l 
Schools that conta ined both, elements y and /tecmvbir-y grades, nt «pe< lal type;,, 
such ao special or vocat ional e ducat ion. 

Note, --Numbers may not sum to totals because of weight tn«i! per.-Mif. may not sum 
tn 100 because of rounding. 
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Uses of Computers for Instruction 

Interactive computers „j^j:e used for 
one or more of the following 'educational 
purposes: 

• Computer literacy instruction , 
i.e., introduction to computer 

^ i concepts <u. 

• Remedial and compensatory edu- 
cation, .e.g., drill and prac- 

; tice ' 

• Learning enrichment in spe- 
cif ic. subject areas 

• Challenge use for hiqh achiev- 
ers , e.g., comp u ter c'l ubs , 
specia^ classes. 

Districts with computers indicated the 
purposes , for which computers "were 
employed and -rank ordered the relative 
proportion of usb . In addition, alter- 
nate ranks were assigned if districts 
planned or preferred to change Che pro- 
portion of usage. 
■ *? . 

Instruction in computer literacy 
was the most prevalent of- the- four 
listed educational uses. An estimated 
85 percent of the 7 , 606 di str icts- with 
computers used them to help students 
understand computer concepts (chart 1). 
An estimated 61 percent of these dis- 
tricts (or about 5 2 percent of all dis- 
tricts wi th computers ) r anked computer 
literacy as the primar^ instructional 
application of computers. 

Computer-based learning enrichment 
and challenge uses also were widespread; 
these instructional 'applications were 



coffered by 72 and 64 percent of the dis- 
tricts , respectively. However , only 
small proportions of the districts con- 
sidered either of these uses as primary. 
About one-fourth of the districts pro- 
viding . learn i nq enrichment ranked this 
as the principal .instr tic t/iorfal use of 
computers, as did 17 percenjt of the dis- 
tricts ut.il izinq computers to chal lenge 
high achievers. 

■ ■ %>{p'- ' , ~ -. : "• ' 

The least extensive use of com- 
puters was for remedial and compens'a- 
6o ry education. Fewer than one- half 
(45 percent) of the districts utilized 
computers for .£fiis' purpose , with one- 
third of these ^districts ranking it as 
primary. "Other" applications , such as 
programming and .career guidance, were 
reported by 8 percent of the districts." 

D i s tr i ct s wi th computers general ly 
were satisfied with the current appor- 
tionment of computer time amonq the edu- 
cational uses. Only small per cents of 
districts with computers planned or pre- 
ferred to change the priority of com- 
puter usage. Some districts indicated 
possible initiation of computer instruc- 
tion i'oi areas not offered currently. 
The proportion of these districts ranged 
from 16 percent that did not teach com- 
puter literacy to 10 percent that did 
not provide computer-based learninq 
enrichment. Similar percents of dis- 
tricts already employing computers for 
the specified purposes preferred to 
change the proportion of computer time 
allotted for these uses-~frpm 12 percent 
of the districts offering remedial and 
compensatory education to 7 percent of 
those using computers to challenge high 
achievers.' Generally, priority changes 
were balanced between increasinq and 
decreasing usage. 
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chart le „ instructional uses of computers and ranks of the proportion of each use 

• .United States, fall 1980 • 
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l/'Such as, computer programming, car eer guidance, and college information. 



Use of Cotripu ters , by Type of Access and 
District Characteristics " r 

" ^ - : : ■ \. 

Computer . usage 'was related to type 
of computer access, and to selected 
school district 'characteristics (table 
2) . Districts, that .had both microcom- 
puters and terminals tended to make 
greater us^e , of computers than did thdse 
that had microcomputers only. For exam- 
ple, the percents of districts having 
both types of computers a nd u s i ng them 
for each of the specified purposes 
ranged , ffom 68 percent f o r remed i al 
education to 94 percent for computer 
literacy. Corresponding percentages 
for districts .wi th- microcomputers only 
"were 33 to 82 percent. In addition, 
proportionally more districts with both 
microcomputers and terminals provided 
computer literacy and computer-based 
learning enrichment _ than did districts 
with terminals only. 

Variations in usage occurred by 
instructional level as well ., Since the 
instructional level data contain dupli- 
cate blunts, however, computer usage is 
"difficult to attribute to any single 
level. 'In the elementary level cate- 
gory, for example, only >T B small portion 
of the districts provided computer 
instruction at the elementary level 
only; most provided computer access at 
the secondary as well as the elementary 
level. On the other hand,. secondary 
level data contain- less overlap; about 
7,0 percent of the districts with com- 
puter acces^s in secondary schools pro- 
vided such service only at- the secondary 
level. Districts providing access at 
the secondary level tended to use com- 
puters less frequently for remedial 
purposes than for other ins-truct ional 
purposes. 

Computer usaae in all instructional 
categories appeared to increase as the 
district enrollment size increased. 



However, the difference was statis- 
tically sign ificaint only for remedial 
and compensatory education in small and 
large districts. Almost three-fifths 
* (57 percent) of the large districts that 
had computers used them for remedial 
wo rk , -compared with two-fifths (42 per- 
cent) of the small districts. 

Althouqh the instructional uses of 
computers within each geographic region 
qene rally f ol lowed the national pattern, 

, some differences among regions emerged. 
For example, about one-half of the North 
fA Atlantic d i s t r ic ts t wi th access utilized 
computers for remedial and compensatory 
education, but ^nly one-fifth of the 

.Southeast districts did so. Similarly, 
91 percent of the districts in the North 
Atlantic provided instruction in com- 
puter literacy, compared with 73 percent 
olE the districts in the Southeast. 

Across many categories of district 
characteristics, computers were used 
least often for remedial instruction. 
This relative infrequency of use may. 
stem from several factors. Computers 
were concentrated in schools at the 
secondary level, and secondary schools 
gave less emphasis to remedial and Com- 
pensatory instruction than did lower 
grades/ For example, 63 percent of the 
districts with computers made them 
available only to secondary students, 
' and only one-third of these districts 
provided computer-based, remedial in- 
struction. In addition, computer usage 
is dependent on the availability of 
appropriate programs or software. 
Reportedly, software* produc ts for reme- 
al and' compensatory instruction were 
t widely available for use with micro- 
computers at the time of the survey. 
Since the majority (61 percent) of .dis- 
tricts with computers had microcomputers 
only, the lack, of remedial instruction 
programs for microcomputers would have 
an impact on the overall use of com- 
puters for this purpose. 
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Table -2.— Instructional uses of computers, by Vype' of Computer access and 
selected district characteristics: United States, fall 1980 



Type of computer 
access arid district 
char acter istics 


Number of 
districts 

with 
computers 


Uses 


Computer 
1 iter acy 


Learn ing 
enr ichment 


Challenge 
use 


Remedial 



Total 



Total , 



Type of access-J-computer s \ 



Mic/roS: only 

Terminals only. ...... . 

Micros and terminals.. 



7,606 



7,606 



4 ,634 
976 
1,996 



6,434 



85 



5,509 - 4,843 3,397 ; 
(In perqents of column 1) 



82 
77 
94 



72 



66' 
71 
88 



64 



61 
56 
73 



45 



33 
49 
68 



Type of access --instruc- 
tional level : 1/ 



Elementary . ....... . , 

Secondary ■ 

. Combined •!/ . . • 

More than one level. 



2,195 
6,615 
677 
1 ,812 



82 
86 
84 
87 



79 
72 
90 
86 



7 3" 
63' 
75 
77 



78 
45 
33 
79 



Enrollment size: 

■ ' " > ./ 

! Fe^er than 2,500. 

2, 500-9,99,9 

* 10 ,000 or more. . . 



4,703 
2,284 
619 



84 
86 
88 



71 
75 
77 



61 

67 
70 



42 
46 

57 



Reg ion : 



North Atlantic 

Great Lake's and Plains. 

Southeast « 

West and Southwest....; 



1,945 
3,185 
592 
1 ,884 



84 

73 
82 



79 
74 
5 8 
67 



68 
66 
66 
55 



52 
44 
20 
46 



1/ Figures contain duplicated counts because 1,812 or one-fourth of the districts 

L provided computers at more than one instructional level , primarily at both elementary 

and secondary levels. , 
2/ Schools that contained, both elementary and secondary grades, or special types, 
~~ such as special or vocational education. 



1 r l 



Number of Uses Per District ' all four kinds of computer instruction, 

compared with 28 percent of the dis- 
tricts with 'terminals only and 17 per- 
Most districts (82 percent) used /cent of those with microcomputers only, 
their computers for more than one in- 
structional purpose, as suggested by the Larqer districts tended to use corn- 
relatively high proportions providing puters for more purposes than did small 
each of several types of applications. districts. Two^fifths of the large 
Data.on the number of uses per district districts provided all four kinds of 
(chart 2) contribute an additional per- computer instruction; the corresponding 
spective on the role of computer-based proportion of small districts was 25 
education within districts and the d i f- percent, 
ferences amonq^ districts, 1/ 

Some differences in the number of 

- Districts with both microcomputers uses occurred among geographic regions, 

and terminals provided greater diversity For example, the North Atlantic had the 

of instructional uses. than did those smallest proportion of sinqle-use <3is- 

with only one. type of computer. . For tricts, and the Southeast had the 

example about one-half of the districts smallest proportion of districts usinq 

with both types of computers provided computers for all four purposes. 
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)/ Onl^ the four specified uses are serving secondary schools, or dis- 

included — not the "other" uses tricts located in- the Southeast and 

vo lun tee red by d i s t ric t respondents . West and Southwest r eg ions. Many 

A few districts with computer access of these districts listed computer 

did not use tjhem for any of the programming or career guidance as 

four listed instructional purposes. their only instructional applica- 

These tended to be small; districts, tions. 
those with terminals only, those 
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Chart '2.— Number of instructional uses of computers pec district, by type of 

computer access and selected district characteristics: United States, 

fall 1980 



Type of computer 
access and district 
characteristics 



Total 



Number of 
districts with 
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Type of access-instructional level: 
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Combined 



More than one level 



1,812 




Enrollment size: 

Fewer than 2,500 
2,500-9,999 
10,000 or more 




Region: 

North Atlantic, 1,945 

Great Lakes and Plains 3,185 

Southeast 592 

West and Southwest 1,884 




Number of specified instructional uses: 
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Districts With Computers for Instruction 

t Almost one-half (48 percent) of the 
Nation's school districts provided stu- 
dents with access to one or more com- 
puters for educational purposes in fall 
1980 (chart 3). Of the districts that 
did not have computers, 18 percent 
planned to make them available*to stu- 
dents within 3 years. At least 57 
percent of all school districts are 
expected to provide- studen-ts with some 
access to computers b"y fall 1983? this 
proportion could be larger, since one- 
third of the districts without computers 
were undecided about the future acquisi- 
tion of computers. 

Access provided by districts with 
computers varied by instructional level. 
Within districts, computer instruction 
was available primarily in secondary 
schools. An estimated 63 percent of 
districts with computers provided com- 
puter ^instruction at the secondary level 
only, cpmpared with 5 percent that made 
computers available to students at the 
elementary level only, and 8 percent at 
the combined level only. About one- 
fourth of the districts provided access 
to computers at more than one level-- 
generally at both the elementary and 
secondary levels. 

The majority of districts with 
computers (6,1. percent) provided micro- 
computers only, while 13 percent had 
terminals only. The remainder (26 
percent) provided access toppoth micro- 
computers and terminals. 



A total of 52 , 2 51 computer s were 
located in the' 7 , 606 districts with 
computers- -an average of 6.9 computers 
per district. The averages varied con- 
siderably for districts with different 
types of computers . Districts that pro- 
vided both microcomputers .and terminals 
had the largest average number of com- 
puters per district (7.7 microcomputers 
and. 7.5 terminals), while those with 
only microcomputers had the smallest 
average (3.3). Districts with only 
terminals averaged- 6. 6 . 

Averages, however, do not present 
the complete picture of computer avail- 
ability, while some distnctshad many 
compu ters--as high as 4 55 microcomputers 
and 951 terminals—about 35 percent of 
the 7 , 606 districts with computers (or 
1,1 percent of all districts) had only 
one computer, either a terminal or a 
microcomputer. Almost one-half (47 per- 
cent) of the districts with just micro- 
computers could prov ide^ccess to only 
one, and 82 percent to fewer than five. 
Similarly, 49 percent of the districts 
with just terminals had only one avail- 
able for students, while 68 percent had 
fewer than five for instructional pur- 
poses. Computer availability was some- 
what qreater in districts that provided 
access to both microcomputers and termi- 
nals. Only 6 percent had only one of 
each type of computer; still, almost 
three-fifths of tjiese districts had 
fewer than five microcomputers and five 
terminals . 
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Chart 3.-- 



Distncts providing 



students with access to computers 
United States, fail 1980 



for instruction: 



A. By inuructioru! level *< B * <VP< oi *»W 

(N * 15^34 dijincn) ^ (N« 15,834 dUtricti) 
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ft tudent Ac c e s s t o Computers f o r 
Instruction 



0 om p u t e r J v a t, 1 ^ h 1 1 1 1 y a 1 s< * c an ho 
described 'in terms of the number of 
t rid e ri t s « p e i computer . Ah c e r t ii i n inq 
rhe number of « t uden t ft ; W.c t im Hy urn mi 
e ach compu tet, t he mos r / d i rec i measur e 
<*f student access, was hevond the scope 
v^f the 5u:rvev. However, An approximate 
^e^fiure, based on rhe total enrollment*; 
i n d t s t r 1 c t s with com p u t e r fi a n d r h e 
n a ^ b e t s. of com p u r e r s , o a n ho a n fi e f u I 
irrHciU.u of studenr access. 

Ab»\nt n 8 percent, of the »Nat ion • n 
t\iblio school srudenrs were enrolled in 
" he ' 4 8 po t ce n t of rho n chool 0 i m r i ct fi 
w % * h compare rs { ch «i it 4 t . 
» m e / rhe S e d 1 s t r l o t fl h 
f *r everv HfcQ fi t ud e n r s . 



On r he ave r- 
one compu t e r 



S r ud e n t »i c c e fi fi (i.e., rhe fir ud e n t - 
be i - c* wr i mi r e t t a r i o i v a r i ed w i r h d i s r r i o r 
em i i i *ne n r fi 1 7 e . Bo r h t h e p r * i p» * r t to n 
* f \ i fi t t i 0 t fi w i, r h com p u re r a a n d the 
t a ■ a* * t r i *n ■ *f fi » ud e n r a e n ro 1 1 ed i n f he fie 
1 1 fi r r i v 5 * r r ; i n o r e a n e d with enrol 1 me n r 
f *. j / e . Wit h x n rhe n ^ a 1 1 i ze ca t r»n » 1 1 v , 
.^1 peroenr *W rhe 1 1 r ii*t fl p»MV?xde»l 
wefifl compurer,^^ and rhev enrolled 
ir <'jr/'J perv'enr j f rhe n t urten r . In 
* n •* t a if? r , p e r c e n t « i f r h e 1 a r n e 



districts orovirted access and enrolled 
9 2 percent of the students. Addition- 
al 1 y f total enrollment in all districts 
v a r i e d n r e a 1 1 y across the three s i ze 
c a t e q o r i e s- - frt om fi . 9 m 1 4 i i o n students 
in small districrs to 20.6 million in 
1 a rqe d t s t r i cts . However , nor only the 
proportion of students enrolled in dis- 
tricts with computers, bur the actual 
number of students increased substan- 
t i a 1 1 v a fi e n r o 1 1 me n t s i ze increased. 
0 o n fi o o u e n r 1 v , s t ud e n r a c e? s n i. n . d i s - 
r r i c t n w i t h c < imputer.fi d e c r e a s e d a s 
d i fi t r: j c r ent oilmen t fi i re increased . Tn ■ 
fim a 1 1 d i fi i v i o r fi , rhe e fi t i ma t ed r a r it) of 
fi t ud e n t fi hi compti t e ra wa .fi Ufl r o 1 , 
wh 1 1 e i. n 1 a r n e d i fi r r i c t fi , rhe r e we r e 
OHfl e, r udent fi ne r compur er . 

Regional v a r i a r i n fi i n fi t u d e n t 
a c c e fi fi • o o c u 1 1 ed a fi we 1 1 . t n co n t r a fi t 
r M i r fi distribution bv d i s r r i c r s i z e , 
rural enrollment was fairly un i form 
arrofifi the four reo ions (from 10.4 co 
1, 1 m 1 1 t i on students per r en i on 1 , wh 1 1 e 
the number nf cnmrnner.fi varied cunsider- 
a b I V . Til e r e i n t e f 1 owe fi r fi t ud e n t - 

t n-eumjint e t r <t t i n fi * we re f t mi nd in the 
t eiilnn.'s with t he lar*if*fit numtierfi of 
oomptueifi (We fit ind ^ourhwefit *mt) Or eat 
I.akefi and Vlainr), *ind rhe h.oihefir ratio 
mj'ivii teH in rhe t e^irm wit h r he fimal lest 
numbei at com pur er.fi ffiotltheast). 
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rharh 4 —Percents of districts providing access to computers and. of their total 
Chart 4. jewent. of d^ ^ P numb , c V students ^ ^f^Xt^^ltn 1980 
districts, by selected district characteristics: United States, tail iy«u 
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'-t'pBaDPd on total enrollment. Enrollment data were included on the sample file. 
?he Bource for these data was the NCES 1 977-78 Universe of Local Public School 
Systems, ELS EG IS V, Part B2. 
2/ Rounded to the nearest ten students. 
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School s With -Computer s 



An estimated total of 22,187 
schools provided students with access 
to computers--about one-fourth of all 
public schools (table 3). These schools 
represent about one-half of all second- 
ary schools in the Nation, 15 percent of 
all elementary schools, and 16 percent 
of the combined elementary-secondary, 
vocational, special education, and other 
special schools. 

' Although computer availability at 
the district level increased as enroll- 
ment size increased, the proportion of 
all schools with access to computers 
was relatively stable across enrollment 
size. In each' of the three siz^ cate- 
gories, between 24 and 2^ percent of the 
schools had computers. 



J <iAt as the percent 
with computers increased 
size, their share of ail 
increased with district 
districts with* computers 
45 percent of all schools 



of a v i^ri N cts 
with" district'- 
school s a 1 so 
s i ze . Sma 1 1 
accounted for 
in that si ze 



category, while 9 1 percent of all 



schpols in large districts wpre located 
i'n districts Utilizinq computers , How- 
ever,. small districts with computers 
spread compbter-based instruction amonq 
tneir schools more Widely than did .large 
districts. In the small size category, 
districts providinq access to computers 
served 64 percent of their schools with 
instructional computers, while large 
districts concentrated this resource in 
percent of theij: schools. 

Nationally, districts that had com- 
puters accounted for 70 percent of all 
schools, but provided access in only 37 
percent of their schools. (The- estimate 
of 26 percent of all schoMs that pro- 
vided computer access is a product of 
these two percents.) ^ 

Regional differences in computer 
av a 1 1 ab i 1 ytys a t the school level were 
smaller than the cor respondinq differ-^ 
ences, at the district level. Computet 
were available in 15 percent of /ne 
schools in the Southeast, 
other reqions, between 27 and 30 
of the schools provided a< 
computers . 
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T.bl. 3.--Nun,bet of .chool 8 providing scces. to computers by selected district char.cter.iBUc*: 

United States, Call l*ou 
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2,800 
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26 
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30 
27 
15 
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:file. The source for these data was the 



Estimated rrom ■tnuui uo^a — - - , _.„,,. VMrt n2 

NCES 1977-78 Universe of Local Publit School System*, ELS EG IS V, Part B2. 

Note. -Numbers may not «um to total* because of weighting. 
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Methods to Facilitate or Improve 
"C oropu t e r Instruction 



Several courses of action are 
available t s o districts to help facili- 
tate or improve the use of computers for 
instruction. Respondents in districts 
that had computers or planned to acquire 
them indicated whether they were usinq 
or planning to use any of the follo^inq 
means for improvinq computer-based 
education: , 

• A .qroiip to^eclect instruc- 
tional computer proqrams and 
material 

• A qroup to write instructional 
computer proqrams and material 

• A resource support qroup to 
provide technical or instruc- 
tional assistance 

i 

• I n- A e r v i c e teacher train inn. 

About one-half (53 percent) of the 
districts with computer s^Jnd 11 percent 
^ of those planning to initiate computer- 
based instruction have 6 e s i q n a t e d a 
qroup to select computer proqrams and 
material ( t ah 1 p 4 ) . In add 1 1 1 o n , many 
districts planned to appoint such a 
q roup / resulting in a total of 71 



percent of the 9,100 districts providinq 
computer access or planninq to provide 
access that either used or planned to 
use a qroup to select programs. 

Perception of the importance of 
in-service trairiinq was equally wide- 
spread. About three-fourths pf the 
districts with computers or planninq to 
acquire them provided or planned to pro- 
vide such traminq for their teachers. 

The other two options were reported 
some what less frequently. About one*-: 
half of the districts either had or 
planned to establish a support qroup to 
provide technical or instructional 
assistance. A similar proportion either 
had or planned to appoint a qroup to 
wr i te computer programs . 

Generally, across district charac- 
teristics, q roups to select computer 
programs were used more frequently tihan 
q roups to write programs. Districts 
with both microcomputers and terminals 
were more likely to have groups desig- 
nated to select programs: about seven 
of every ten districts with both types 
of computers, compared with less tha.n 
half of the districts with microcom- 
puters only" or terminals only. Propor- 
tionally more larqe than" small districts 
used each of the specified methods to 
improve computer instruction. 
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Table 4. -Methods to facilitate or improve computer instruction, by type of 

computer access and selected district characteristics: United States, 
* , fall 19B0 , v 



Type of computer 
access and district 
(Characteristics 



Number- of 
districts I 



II 



Group .to 

select 
gr 09 r ams 



Method^ 



In-service 
teacher 
t raininq 



Technical 
nuppor t 
q roup 



Group to 

wr i to 
pvoqr anus 



Un percent?; nf column 1 J 



• \*;ed or, planned to" 
jst» method, i 



p>t al » * 
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d method: 
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Enrollment /Jue; 
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Type of aoeess~* 
romputei s j 

Micron tmly 

Terminal^ only* 
Mu*toi and terminals. . 

Type n! ♦ircecs-'-inntrue* 
» iOnal l*»v*0 : 4/ 

f J f»mfn t a r y • 

iierr ifirfai •/,...> ^ 

f V)mtun*»d i » 

More *hat\ one level . . 



**,6 J4 
976 
1,996 



2,195 
6 , 6 1 5 

h n 



•47 
4 5 

71 



5 4 
45 
66 



51 
46 
6U 



61 

hi 

5 4 

67. 



49 

4 '4 
4H 

5 ! 
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16 




Inrl^-, rtirttnr-frfi providing aeeesn to computed and those pUhnimj to provide 

{Su^; ronton duplicate count* be.aune 'Vv^'ur ^Lc ^ y"^ ^n! h'^ " 

provided oompurocn at more than one instructional 1*vp1 ( primarily <i« 
c'lemenMry and rierondary levels H ^,. M i tyuei, 

i^hooH that contained both elementary and secondary rjrade/i, or npfcml type., 
such a*; special or vocational education, 



Nm*.— Numturrt may not ;ium to totals because of weiqhtin'f* 
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Critical Needs 



; i . ■ \ All respondents indicated which of 
t he -f o 1 1 ow log need s were cr i tical to 
the . initiation or expansion of ^computer-* 
based instruction: 



In addition, districts ranked their 
critical needs in order, of importance. 

Almost one-haif . of t4ie 15,83 4 
districts (47 percent) viewed teacher 
training as necessary, and 41 percent 
indicated a- critical need for instruc- 
tional computer programs (table 5). 
About one-third of the districts be- 
lieved that assistance in planning a 
computer-based instructional program 
was; urgently ^e^icled . A similar propor- 
itidn identified as' critical the need 
:for: technical, assistance to support 
program operations. In addition, 3 2 
percent • mentioned an unlisted need-- 
additional funding . 

Teacher training , 'computer pro- 
grams, and' planning assistance .were 
ranked as most important by about one- 
third of the districts citing them as 
critical needs. On the other hand, only 
one in every ten -districts that per- 
ceived technical assistance s to be a 
critical need believed that it was the 
primary need. A greater degree of 



unanimity was expressed by the districts 
that mentioned funding j about 92 percent, 
of these districts rated this, need as 
the most 'critical . ' 

Districts that already provided 
computer instruction were. more likely 
to perceive the needs for instructional 
computer programs (60 percent) and in- 
service training ( 56 percent) as crit- 
ical, compared with districts that did 
not have computers (24 and 39 percent/ 
respectively),.. However, districts that 
were planning to acquire computers rated 
teacher training as a critical need just 
as frequently as did those districts 
witH computers. 

In general, districts with both 
microcomputers and terminals were more 
1 ikely to consider in- service training 
and technical assistance as critical 
needs, in contrast to districts with 
only one type of computer. 

Computer programs and in-service 
training were rated as critical by 
proportionally more large than'.small 
districts. . The -largest difference 
occurred for computer programs? about 
three-fifths of the large districts, 
indicated, a need for a greater range of 
instructional material, compared with 
less than two-fifths of the small 
d istricts . * , f 

Perceptions of need varied by 
region as well. For example, districts 
in the Southeast were more likely to 
rate the need for planning assistance 
as critical than were districts in' the 
other regions. Computer^>programs were 
perceived as a critical need more often 
by districts in the North Atlantic and 
Southeast r.egions than by districts in 
the Great Lakes and Plains and in the 
West and Southwest. 



Assistance in planning a 
program /■■ \ - 1 

In-serv i be teacher train inq 

A greater range of 'ins true-".""* 
tional computer programs and 
material 

% . •**'. /• 

Technical . assistance - services 
in support of program opera- 
tions. '~ 
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Tabite 5.-Critical . needs for initiation or expansion of i^ructional U8e of 
, computers, by type of computet access an^selec d tnct 

characteristics: United States, fall 1980 
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SUMMARY 



The educational potential of inter- 
active computers has long been recog- 
nized by districts utilizing terminals, 
connected to remote central processors. 
The recent introduction of the afford- 
able microcomputer , however, now has 
enlarged considerably the opportunity., 
for computer-based instruction in the 
schools . v 

Survey data 'gathered at the end of 
19 80 revealed' that approximately one- 
half of the Nation's districts provided 
computer-based education. While 39 per- 
cent of these 7 , 6 06 'd i s t r icts util i zed 
the more traditional terminals, 87 per- 
cent had micro-computers. An estimated 
61 percent had microcomputers only, com- 
pared to 13 percent with terminals only. 
About 26 percent provided access to both 
types of computers. 

Constituting a, majority of the 
estimated 52,251 computers available 
to students, 'microcomputers were dis- 
tributed fairly evenly among small, 
medium-sized, and large districts. In 
contrast, terminals were located more 
frequently, in medium-sized and large 
districts th'an in small ones. Computers 
were used in one of every four schools, 
across all grade levels, but were con- 
centrated primarily at the secondary 
level. About three-fourths of the 
microcomputers, as well as of the ter- 
minals, were utilized intone of every 
two junior or senior high schools. 

On the average, districts with 
computers had one for every 660 students 
in their districts. Approximately 35 
percent of the districts had only one 
Computer, either a microcomputer or 
terminal . 

School districts used computers for 
a number of instructional purposes. The 



most frequent appl ications were intro- 
duction to computer concepts {i.e., com- 
puter literacy), learning enrichment in 
specific subject areas, and challenge 
"for high achievers. The use of com- 
puters for remedial and .compensatory 
instruction trailed ir$> frequency, espe- 
cial 1 y; i n secondary schools and in 
districts with microcomputers only. 

The expanded application of com- 
P u t e r technology has created new 
requirements for its optimal deployment 
in the schools. Foremost among these 
needs ^were teacher preparation through 
in-service train inq and the increased 
availability of a wide range of quality 
computer so ftware for instructional 
purposes (courseware) . Numerous dis- 
tricts volunteered the information that 
funds were a limiting factor affecting 
the start or expansion of computer-based 
instruction. 

; 

Many districts were taking steps to 
facilitate their computer-based educa- 
tion programs.* About half of the dis- 
tricts with computers were conducting 
some form of in-service teacher training 
program. A comparable number had desig- 
nated a group to select existing course- 
ware products. Ah additional 20 percent 
of the districts planned to take each 
of these actions. Of the approximately 
1,500 districts planning to acquire 
computers, about 70 percent had initi- 
ated or planned to initiate in-service 
training and courseware selection. 

The future no doubt will bring sig- 
nificant changes in the character and 
quality of computer hardware and course- 
ware. The findings in this report 
reflect an early stage in the planning 
and utilization of this technology by 
the schools to improve teaching and 
learning . 




/ 
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APPENDIX I 



♦ The Fast Response Survey System 



The Fast Response Survey System 
(FRSS) was established by NCES so that 
education data, urgently needed f or ^ 
planning and policy formulation, could 
be collected quickly . and wi th minimum, 
burden on respondents. 

The FRSS covers six education 
sectors: 

State education agencies (SEA's) 

Local education agencies ('LEA 1 s ) 

Public elementary and secondary 
schools 

Nonpublic elementary and secondary 
pc nobis 

Institutions of higher education 

Noncollegiate postsecondary schools 
with 1 occupational programs 



All 50 States and the District of 
Columbia are included in the SEA sector. 
For each of the other sectors, a strati- 
fied random sample was designed to allow 
valid national estimates' to be made. 
The sample sizes range from 500 to 
1,000. 

A data«-coll ection network involving 
both respondents and coordinators was 
developed in each sector. Coordinators 
assist in the data collection by main- 
taining liaison with the sampled insti- 
tutions or agencies. The /respondents, 
selected to report for this^ir institu- 
tions or agencies, voluntarily 'provide 
the policy-oriented data requested in 
the questionnaires. 

The Fast Response Survey System 
.provides NCES with a mechanism for fur- 
nishing data quickly and efficiently. 
All aspects of the' system-- the sample 
design, the network of coordinators and 
respondents, and the short question- 
naire s- -h ave been designed with this 
end in mind. 
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Methodology for the Survey o£ : LEA 1 s on 
the Interactive Use of Computers for 
Instruct ion 

The national sample of 636 local 
education agencies used for this survey 
was d-rawn with probability proportional 
to the square root of. size from the uni- 
verse of 15,834 public school districts 
in the United States, The universe of 
LEA's was stratified by district enroll- 
ment size and sorted by geographic 
region prior to sample selection . 

After adjusting for school district 
closings and refusals to participate in 
the Fast Response Survey System, the 
nurflber of potential respondents was 
redu.ced to 579. Questionnaires were 
maijed to these respondents in October 
1980. 'Data collection continued until a 
97 percent response (563 questionnaires) 
was obtained. 



The response data were weighted to 
produce national' estimates, and a weight 
adjustment was made to account for sur- 
vey nonresponse. The weights were 
calculated for each cell of a two-way 
tabulation of enrollment size and geo- 
graphic region. Table A shows the 
cell and marginal totals used in the 
weightinq. 

Enrollment and school data were 
estimated from background information on 
the sample file. The source of t,hese 
data was the NCES 1977-78 Universe 
Local Public School Systems. A single 
exception occurred for total numbers of 
elementary, secondary, and combined or 
speci al schools in the Nation . These 
are unpublished data from Statistics of 
Public Elementary and Secondary Day 
Schools, Fall 1980, NCES. 
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Table a.- — Universe of public school districts, by enrollment size and region 



Enrollment size 


Total 


Region 


. North 
Atlantic 


Great Lakes 
and Plains 


South- 
east 




West and 
Southwest 




15,834 


3,067 


6,315 


1,739 V 


4 ,713 


Fewer than 2,500. . . 


11 ,946 


1 ,990 


5,262. 


833 




3,861 




2,067 


630 


635 


427 




375 




1 ,104 


306 


2~7l 


293 




234 




» 5 30 


121 


113 


120 ' 




176' 


25,000-149,999 


178 


17 


32 


65 




64 


150 ,000 or more. . . . 


9 


3 


2 

— " ■ 


1 




3 



Source: ( NCES }977-78 Universe of Local Public School Systems, El!sEGIS V, Part B2. 
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Standard Errors of the Statistics 



The findings presented in this 
report are estimates based on the FRSS 
school district sample and, conse- 
quently, are subject to" sampl i ng var i- 
ability. If the questionnaire had been 
sent to a different sample, the respon- 
ses would not have been identical; some 
figures might have been higher, while 
others might have been lower. The stan- 
dard error of a statistic (an estimate 
of the sampling variation of the statis- 
tic) is used to estimate the precision 
of that statistic obtained in a particu- 
lar sample. If all possible samples 
we i^e surveyed under s imi 1 ar conditions , 
intervals of 1.645 standard errors below 
to 1.645 standard errors above a partic- 
ular statistic would include the average 
result of these sample^ in 90 percent of 
the cases^i An interval- computed in this 
way is called a 90 percent, confidence 
interval. 

Table B presents coefficients of 
variation for selected questionnaire* 
items. The coefficient of variation, a 
measure of relative error , is obtained 



by dividing the standard errot of the 
estimate by the estimate. For example, 
an estimated 7,606 districts provided 
students with access to computers in 
fall 1980; the coefficient of variation 
for th i s estimate is . 04 4 „ The standard 
error'is 335 (7,606 times .044), and 
the 90 percent confidence interval is 
7 ,606 + 551 (7 ,606 + 1.645' times 335). 
Therefore, in at least 90 percent of all 
possible samples, between 7,055 and 
8,157 districts would have indicated 
that they had computers for student use. 

Specific statements of comparison 
in the text are significant at least at 
the 80 percent confidence level. How- 
ever, confidence levels are generally 
higher for estimates based on larger 
proportions of the total sample. For 
example, the confidence level is about 
95 percent for the comparison between 
the percents of districts wi th computers 
that offer computer literacy (6,434) and 
those that offer learning enrichment 
(5,509). Coefficients of variation for 
items in the questionnaire and s tat is-* 
tics presented in this report, not 
included in table 8, can be obtained on 
request . 
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Table B . ~-Coe f f ic ien ts of variation for selected 



Item 



Estimate 



Number of computers 

Number of microcomputers. 
Number of terminals 



Number of districts with computers... 

Number of districts with micros only*. • i 

Number of districts with terminals only....... 

Number of districts wUh micros and terminals. 



Number of schools in the Nation 

Number of schools in districts providing computer 

access * 

Number of schools with computers.. 



52,251 
30,715- 
21,536 

7 ,606 * 
4,634 
976 
1,996 

86 ,473 

60,117 
,22,187 



Number of students in all districts..* 

Number of students in districts with computers. 
Average number of students per computer 

Number of districts using computers for: 



Computer literacy. • 

Hanking it as- "1% primary use 

Learning enrichment ...... v 

Ranking it as "1% primary use 

Challenge for high achievers 

Ranking it as "1% pr imary use . . . . . . 

Remedial and compensatory instruction. 

Ranking it as "1", primary use. 



44,342,253 
34,429,515 
659 



6,434 
3,921 
5,509 
1,4 64 
4,843 
846 
3,397 

i , n o 



Number of districts using the following methods to 
facilitate or improve computer-baaed instruction: 



A group to select computer programs 

in-service teacher training 

Technical support group... 

A group to write computer programs 

Number of districts indicating the following needs 
as cr itical : 



In-service teacher training . . . . 

Greater range o'f instructional computer programs. 

Assistance in planning a program.,. 

Technical assi stance- to support program 

ope rations • • • * 

Funds * .** 



4,199 
4,085 
3,316 
2,605 



7,519 
6,537 
5,613 

4,652 
5,077 



.073 
.08 3 
.145 

.044 
. 064 
. 140 
.082 

.023 

.0 3B 
.072 

.049 
.071 
.075 



.048 
.085 
.053 
. 158 
.055 
.259 
.086 
.121 



.059 
.086 
.08 3. 
.105 



.059 
.060 
.063 

.083 
.081 



APPENDIX II 
REPRODUCTION OF SURVEY QUESTIONNAIRE 

u.i. osPAJmtorr or education 
■ATioaJa cnru rod eoucatio* rrATirrict 

HAfHIMGTOtl, D.C. 40202 



Worm approval 

-rzDxc no. c, 
afp. e«r. 



SuBVtV 0^ LEA' I Oil TNI IllTCftACTIVE 

Uti or Conruuts «o* Initruction 



Tbii report la authorliad by )•* (30 U.».C. mi*~I>. Whila you 
ara not raaulr«4 to raapond, your* eooparat ion la naadad to uki 
tha niuKt of thia aurvay coaprahanalv*, accural*, and tlaaly. 



PafiftUipn far imrpo *** af thia *urv*y 
a BEaajjfJ 



i Tarmin.la (connactad ta a cant raj procaaaor) or aicrocoaput ara waad intaracti valy.by at».d»nta for 
inatrvcUpn aJ or laar ni na puraoaaa . Iom of thaaa uaaa ara tutorial, drill andpractica, alamlatlon, 
an J cowutir II t«r acy/proVraaailnf , gacludad ara tha uaa of coaputara for co*putar-»ana f ad-lnatructlo 



■ t ruction 

that la pot ai'Q atudant Intaractlva and tha uaa for vocational data procaaalng courm, A aicro- 
coaputar Ta dafinad lo Ineluda at laaat a TV-lih* *cr**n for dlaplay f a typavr i tar hayboard.^ logic 
and intarnal aaaory, 



ion a»ana of aacondary atoraga for progra»*,~and to coat up to about 11,000. 



Cat! aula tha nuatbar of aach typa of coatputar avallabla currantly (fall 1MQ) for intaractlva accaaa to atudanta 
ia your dlatrlct for inatructlonal/laarning purpoaaa. If nona, antar taro. 



Mi c r ocoag>u t a r • _ 



It no intaractlva nxaputar accaaa la currantly avallabla to atudanta, doaa your dlatrlct plan to aaka auch 
putar accaaa avallabla within tha namt 3 yaara? 



Skip la Q, 4 



JVZp I o 0,1 



TWa Jo eVJ 



In Part A balog, aatiaata tha nuabtr af aach of tha following tyoaa of achoo'.a currantly making intaractlva cc-putar 
acaaaa aval.abW to atudanta. If nona* antar aaro, If your dlatrlct doaa not contain a typa of achool, ant»i K.A, 

In part | balov , aatiaata tha nuaibar of ailcrocoiRputara and tumlnala currantly avallabla for intaractlva ic«i to 
atudanta In aach typa of achool. If nona, antar taro. If a cbaiputar la aharad acroaa typa* of achoola, inclujv 
ft in aach typa of achool in which it ia avallabla. 



Part A, Ituatoar of achool a 
Mktn| Intaractlva 


Typa of achool by grad* laval 

(According to YoUr 
dlatrlct** dafiftltton) 


r'art S, Nvanbar of avallabla 
coaputara j 


coaputir accaaa 
avallabla to atudanta 


fticrocoaputara 


Tar ail na la 




- flanantary 








lacondary (including »lddla/ 
Junior high) 


.. \ 






Coaabirvad alamantary/ 
•acondary or apaclal typaa 







| 0 raft A Mjoy, chack aach currant uaa af coaputara by atudonta in your dlatrlct. Mnk ««ch chackad uaa In t»rdar 
a! kh* proportion of coaputar uaaga, with "1" indicating tha hlghaat proportion <Jf total co«pui*r t la* uaa. 

If your dlatrlct la conaidarlng or planning «r prafara a change In tha prloriUaa of coaputar uaa («• glvan In 
tha rank ***ignaianta in »art A), rank tha proapactiva prloriU«a In fart r> !>« )<.*, with 'I Indicating *ha 
klfhaat priority of uaa. * 





Part A. 


currant uaa 


fart 1, froapocUva priority 


Uaa of coaputara 


Chvck If 
uaad 


Hank proportion 
of uaa 


Mnk (if dirfornnt fro* 
fait A ranka) 


A. Baaadial and coap*naa tory 
(a,f,, drill and practica) 








a, Introduction to coaputar concapttf 
(ccaaputar lltaracy) 








Ci Learning anr ich«ant In apaclfia 
aub)act araaa 








D, Challahf* for high achlavara 
la.f.. coatputar cluba, apaclal 
•laMaal 








t, Oth#r (apoclfy) 









■hioh of tha fallowing a»thoda af fa*illtatln f /i»oroving coa^ut^r inatruction la your dlatrRt currantly ualng or 
* K;Sl!iSi» CuSh Th. Ippropri.t. colu-t for aach ^thbd th-t yo^r dlatrlct 1. uaJny ur planning to u... 



Hathoda for facllltatlng/lMprovinf 
coaputar inatruction 


Oaing 


Mot ualngt but 
plan to aiart 


A. A group doalgnatad to aalact Inatruct lona 1 
ccaryutar prog ra«a/auitar lal 






' a. A graup daaignatad ta writa inftructlonal 
caaipMtar pr»fra*a/awtarlal 






— : — ■ ■ — 1< : 

C. A raaaurca aupport group to provlda oparational 
(taahnlcal ar inatructional) aaalatanca 






, ** 0, In-aarviea taachar training 






* - ... „ iiV} (... «iu<a 



yaur 



/ Vaad 


Chaca if critical 


Mnk 


A. Aaalatanca in planning pragraa. 






t, In-aarviaa taaahar training 






C. Oraatar rang* af inatru*t ianal ca*g>utar prograaia/aatarial 






D. Taahniaal aaalatano **rvica* in auppart of program oparationa 






1. Othar (apacify) 





Mapandanti «aaa 



Tlila 



rtvana (includa trtr cadt) 
ftata 



im licit) fitt-iJ, ta/ia 



